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Antibiotics are usually prescribed in skin cases internally or externally, ac-
cording to the whim of the physician, who may be influenced by such considera-
tions as cheapness, ease of administration or claims that a given substance is a
"broad spectrum" antibiotic. Experience convinced us that better clinical results
followed the selection of an antibiotic which, in suitable concentration, inhibited
the growth of the patient's organisms in vitro.
The obj ect of this investigation was to determine the types of bacteria found
in association with various dermatoses and to estimate the sensitivity of such
bacteria to various antibiotics. It is recognized that an antibiotic recommended
as effective for certain species of bacteria may not inhibit all the strains of or-
ganism in any one species. The development of resistance by the organisms
towards the specific antibiotic is one of the means by which this lack of inhibi-
tion may be produced; the resistance of strains of staphylococci to penicillin and
tubercle bacilli to streptomycin are specific examples.
The practical therapeutic application of the knowledge gained in this way fol-
lows both a priori and from the superior results obtained by the use of a specific
antibiotic in other infections.
PATHOGENICITY OF ORGANISMS
In few of this series of cases could one incriminate the organisms cultured as
the sole or major cause of the dermatosis. In some, e.g. a case of pemphigus
vulgaris, cutaneous sepsis was merely a complication. In the majority it could
only he surmised that bacterial infection (or allergy) was an etiologic factor;
in so-called "bacterial eczema", for instance, the role of surface bacteria could
only have been evaluated by the use of autogenous culture filtrates as antigens
(1). It is not, however, incumbent on us to prove the pathogenicity of the bac-
teria isolated in these studies; our obj ect is simply to demonstrate the antibiotic
sensitivity of such bacteria, isolated from cases in whom antibiotics would
normally and reasonably have been prescribed.
CLINICAL DIAGNOSES
Fifty-eight patients provided the material for this study. In 50 the bacteria
were taken from the skin, external auditory meatus or anterior nares, and in
these patients 53 diagnoses were made. The discrepancy is caused by 3 patients
each presenting 2 conditions, e.g. bacterial eczema plus furunculosis. The diag-
noses are listed in Table I.
* Johannesburg, South Africa.
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TABLE I
Diagnoses
Where organisms grown from skin, external auditory canal, anterior nares, of 50 patients,
diagnoses were:
Bacterial eczema (primary or secondary) including non-mycotic otitis ext 22
Folliculitis 9
Pustular acne 5
Furunculosis 3
Ac. impetigo 2
Chr. impetigo 3
Acrqdcrmatitis continua 2
Ecthyma, pustular bacterid, coccogenic sycosis barbac, infected atopic dermatitis
and infected pemphigus vulgaris—1 each 5
Total diagnoses in 50 patients 53
Where organisms grown from throat, urine or prostate, diagnoses were:
Urtic aria 2
Pustular bactcrid 2
Bacterial eczema 2
"Endogenous" eczema5 2
* One of these of nummular pattern.
TABLE II
Source of cultures in fifty-eight patients
Cultures from 58 patients grew 117 strains of bacteria
Cultures from prostate and/or urine of 7 patients grew 19 strains of bacteria
Cultures from throat of 1 patient grew 3 strains of bacteria
TABLE III
Types of bacteria grown
Hemolytic staphylococcus aurcus 45
Non-hemolytic staphylococcus aureus 32
a-streptococci 5
a-streptococci 5
y-strcptococci 6
B. proteus (2 from skin) 7
Diphtheroids 7
Coliform bacilli 2
Staphylococcus albus 2
Ps. pyocyanea 2
N. hemolysans (1 from skin) 2
N. catarrhalis 2
Total 117
In 8 other patients, cultures were made from the throat, urine or prostatic
secretion, obtained by massage. In these 8 patients, 2 presented each of the
following conditions: urticaria, pustular bacterid, bacterial eczema, "endogenous"
eczema. In all, 117 strains of bacteria were grown (see Table II), and these com-
prised the 12 species shown in Table III.
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BACTERIOLOGICAL TECHNIC
The antibiotics used in this investigation were chioromycetin (chioram-
phenicol), penicillin, aureomycin (chiortetracycline), terramycin (oxytetracy-
dine), streptomycin, neomycin and bacitracin.
The organisms were isolated from the lesions and tested for sensitivity to the
antibiotics by means of the disc method. The reliability of this method has been
established by several investigators, and Tunevall & Ericson (2) record the close
correlation between in vitro tests by the disc method and clinical results. The
discs used were purchased from Schleicher & Schuell (Disc No. 740-ENo. 6.35
mm.) and were impregnated with freshly prepared aqueous solutions of the
various antibiotics.
The concentration of the antibiotics was 2.5 pgm., 10 btgm., and 100 tgm. per
cc. in the case of chloromycetin, aureomycin, terramycin achromycin and strep-
tomycin. Erythromycin was used in concentrations of 2.5 igm., 10 jzgm. and 50
pgm. per cc. and magnamycin 5 jigm. and 20 pgm. per cc. Bacitracin was used
in a concentration of 100 pgm. per cc. and neomycin as 5 mgm. per cc. It is to
be noted that the dried "commercial" discs were not used in this investigation.
The zones of bacterial growth were not measured, but the results were ex-
pressed as "—" where no bacteriological inhibition occurred, "+" where a well
defined broad zone of inhibition was present, and "±" where only a narrow
zone was observed. These symbols were used for each concentration of antibiotic,
thus where inhibition was indicated by a broad zone to all three concentrations
the symbol "++ +" was used, each single sign representing the result obtained
from one disc. The use of these symbols of —, and + for no inhibition,
inhibition but in a narrow zone, and inhibition exhibited as a broad zone neu-
tralizes any minute errors for which the disc method may be criticized, and the
practical advantages of the method outweigh any theoretical disadvantage.
For tabulation, the results are expressed in such a way that an antibiotic
effective in all the dilutions employed is entered as "+++"; "++" and "+"
are used for those effective when less dilute. Thus to take the case of terramycin,
an organism inhibited by 2.5 jigm. would be scored "+++"; one inhibited
only by 10 Mgm. would be "++" and those inhibited only by 100 pgm. would
be scored "+".
The maximum "score" of "++ +"is thus entered where the in vitro results
suggest that a similar effective concentration could be achieved in the blood,
using the customary dosage of the various antibiotics. Bacteria thus inhibited
(+ + +) are referred to as "fully inhibited" throughout the text.
Where the "score" is "++" or "+ ", one might expect effective bacteriostasis
from local application in customary dilutions. We cannot here consider such
important questions as the relative efficacy of antibiotics incorporated in various
bases. A "score" of "—" indicates that the antibiotic would be ineffective
whether administered systemically or locally.
An excerpt from the data on which our results are based will make the above
quite clear (Table IV).
In this case systemic therapy with aureomycin, erythromycin, maguamycin
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* For local use only. '+" signifies fully effective.
2
0
2
0
or achromycin would be indicated in combatting both organisms; in addition,
all except penicillin should be effective locally.
RESULTS
Table V demonstrates the proportion of bacteria highly or partly sensitive or
insensitive to the various antibiotics. As an example, it can be seen that of 45
cultures of hemolytic S. aureus 16 were highly sensitive (++ +) to penicillin
and 20 were insensitive (—).
COMMENT ON TABLE V
It is seen that some antibiotics can justifiably claim to have a "broad spec-
trum" so far as the different varieties of bacteria grown during this investigation
are concerned; nevertheless, the proportion of bacterial colonies inhibited by
these antibiotics is rather low. Considering S. aureus (hemolytic and nonhemoly-
Method of tabulating
TABLE IV
sensitivity to antibiotics (excerpt from data)
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* For local use only. '+" signifies fully effective..
TABLE V
Degree of in vitro sensitivity of various organisms
fi
Chloro- Strepto- Aureo- Peel- Terra- Erythro- Magna- Achro-
mycetm mycin mycin cillin mycin myCin mycin mycin
++ ++ ++ ++ I ++ ++ ++ ++
Hemolytic
staphylococcus
aureus ,,.,...... 29 1 25 1 0 0 1728 3 11 20 1110 8 1112 16 5 42021 0 4 15 9 17 5 2 13 110 6 2 1
Non-hemolytie
staphylococcus
aureus 1018010l5l64l111611399117113l573754l2512322
es-streptococci 2 0 1 0 0 0 0 0 0 3 1 1 3 0 2 0 4 0 1 0 5 0 0 0 2 0 0 0 1 0 0 1 0
fl-streptococci 3 0 3 0 0 0 5 0 0 1 3 1 3 2 0 0 2 0 1 2 5 0 0 0 1 1 1 0 2 0 1 0 1
7-streptococci 2 0 2 0 0 0 3 3 1 2 1 2 1 1 2 2 0 0 3 3 2 1 0 3 0 1 0 1 1 0 1 0 0 1
B.proteus 0413001602500025004300l6000400040(
Diphtheroids 6 0 5 0 0 1 4 2 3 0 3 1 4 2 1 0 5 0 2 7 0 0 0 1 3 2 0 2 1 1 2 1 1
8
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tic) only, one should assume the percentages fully responsive to systemic anti-
biotic therapy to be:
Chloromycetin 1 %
Streptomycin 9 %
Aureomycin 35 %
Penicillin 35 %
Terramycin 48 %
Erythromycin 31%
Magnamycin 44 %
Achromycin 17 %
Thus even the most efficient of these antibiotics would fully inhibit somewhat
less than half of the strains of staphylococci isolated during this investigation,
when present in the dilutions that could be expected in the blood during their
systemic administration.
The percentages of S. aureus completely insensitive to systemic and local
therapy are:
Chloromycetin 44%
Streptomycin 17 %
Aureomycin 27 %
Penicillin 43 %
Terramycin 29 %
Erythromycin 9%
Magnamycin 22 %
Achromycin 42 %
Though only 15 strains of streptococci were cultured, their sensitivity to the
various antibiotics shows similarities between the a and /3 strains, which tend
also to be more responsive to aureomycin, penicillin and terramycin than do the
a-streptococci.
The relative insensitivity of staphylococci to penicillin (43 %) prompted us to
enquire whether such penicillin resistance is becoming more frequent. Table VI
shows the proportions of penicillin sensitive and resistant staphylococci during
TABLE VI
Annual changes in sensitivity to penicillin
Year
Degree of Sensitivity
Total
+++ ++ + —
Hemolytic Staphylococcus aureus 1951
1952
1953
1954
0
3
7
5
0
1
3
1
0
4
1
1
2
5
4
12
2
13
15
19
Non-hemolytic Staphylococcus aureus 1951
1952
1953
1954
0
5
2
3
3
2
1
1
0
0
1
0
1
5
2
3
4
12
6
7
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the years 1951—4; inspection shows that only in the last year is there an undue
shift towards penicillin resistance, and this only for the hemolytic S. aureus.
Though this change is statistically significant when compared with 1953 (P <
.05), we feel that the selection of an isolated instance does not justify further
conclusions.
Examination of the records showed that several strains of the staphylococci
resistant to penicillin were found to be sensitive to erythromycin.
CHANGES IN SENSITIVITY
In two cases bacteriologic examination was repeated after months or years.
Where the same type of organism (e.g. non-hemolytic S. aureus) was grown each
time, the sensitivities to the various antibiotics had changed, usually towards
lowering of sensitivity.
CLINICAL RE5ULTS
Though the practical application of our laboratory findings is not the prime
purpose of this presentation, a short note would not be out of place. We stated
earlier that the mere presence of organisms in a lesion or in an internal infective
focus did not necessarily incriminate them etiologically; nevertheless the con-
sistently good results obtained (though often temporarily) by using the indicated
antibiotic are noteworthy. Such results are necessarily based on clinical im-
pressions and cannot be assessed as a series against controls treated with anti-
biotics selected at random.
CA5E REPORT
G. B. B., male aged 64, was seen in March 1952. Fnr the past 13 years he had suffered
frnm a recurrent pustular eruption of the hands of such frequency and severity as to pre-
vent all hobbies or sport involving the use of his hands (gardening, golf, bowling). Previ-
ous treatment with penicillin, aurcomycin and terramycin had not helped. Examination
of the hands showed a condition consistent with the diagnosis of pustular bacterid. In view
of a previous history of pyelitis cultures were made from the urine and from the prostatic
secretion: these showed a hemolytic and non-hemolytic S. anreus and a y-streptococcus.
Cultures from the hand showed only B. proteus. The sensitivities of the genito-urinary or-
ganisms suggested that a combination of streptomycin and penicillin was necessary in
order to attack all 3 organisms, and these antibiotics were given by injection for a period
of 3 weeks; during this period the prostate was massaged 6 times. At the end of a month
the bands had healed, and no further outbreak has occurred in the 2j4 years which have
since elapsed.
DI5CUSSION
1. It is emphasized that the results shown in this investigation are applicable
only to local strains of bacteria.
2. If the selection of an antibiotic for therapeutic use in any given case is
preferably guided by the sensitivity to antibiotics of that patient's organisms
in vitro, then certain conclusions are warranted.
(a) Any antibiotic sctected at random for systemic use will be effective in less
than half of the cases.
(b) Where S. aureus, the commonest organism, is implicated, the local use of
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all but two of the antibiotics tested by us would be ineffective in from 9 % to
44 % of cases. Even this assumes that the antibiotic can be brought to the or-
ganism in a suitable vehicle, in sufficient concentration, and for a sufficient
length of time. The two exceptions are bacitracin and neomycin, which have a
very high degree of efficacy in vitro against all the organisms tested, except B.
proteus.
3. In spite of the conclusion set out in 2(a) above, it appears that the pro-
longed use of an antibiotic selected at random, and in doses insufficient to produce
an effective concentration in the blood and tissues, has in practice met with some
success. Suisberger and Baer (3) have reported good results from the use of
terramycin, aureomycin and chloromycetin used in this way in such conditions
as cystic and pustular acne, and in hidradenitis. One of us is able to confirm
this finding in many cases personally treated. It is strange enough that an
antibiotic can exert a suppressive effect in what, according to our in vitro find-
ings, would be an inadequate dose (e.g. aureomycin, 250 mgm. on alternate
days); still more strange is the fact, also mentioned by Sulzberger and Baer, that
chloromycetin appears to be superior to other antibiotics in cystic and pustular
acne. In our series, chloromycetin was inactive (—) or only slightly active (+)
in vitro against all but one of 77 cultures of staphylococci. Of these, 7 were iso-
lated from 5 cases of pustular or cystic acne and did not include the single culture
which was fully sensitive (+ + +) to chloromycetin.
These discrepancies cannot be explained in the light of present knowledge.
It seems possible, however, that small doses of an antibiotic such as chioromy-
cetin could suppress intestinal organisms which themselves produce a nutrient
essential to the staphylococci found in cutaneous sepsis.
STJMMAEY
117 cultures of bacteria were made from 58 patients suffering from various
skin diseases. The in vitro sensitivities of these bacteria to various antibiotics are
reported. It is suggested that the selection of an antibiotic for systemic use
should be based on such in vitro sensitivity tests.
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